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TI Thin film formation by radical control and micro-machining - comprises 
forming plasma in vacuum chamber and decomposing reactive gas, solid (s) 
and/or liquid(s), forming radicals, and adding them to plasma to form 
film. 
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The thin film formation comprises: 

(a) forming a first material plasma, a reactive gas introduced in a 

vacuum vessel; 

(b) decomposing a secondary material formed of the reactive gas, a 
solid material, a liquid material, or their combination at outside the 
plasma; * 

(c) generating radicals in which density and/or composition is 
controlled; 

(d) filling the radicals in the plasma; 

<e) forming a thin film on a substrate to be treated placed m the 
plasma^ claimed is that micro-machining is applied to the substrate to 
be treated placed in the plasma. 

Also claimed is that the equipment has: 

(a) the vacuum vessel containing a plasma discharging mechanism; 

(b) a vacuum exhaust system connected to the vacuum vessel; and 

(c) a radical generating chamber connected to the vacuum vessel and 
containing radical generating mechanism consisting of a plasma generator, 
a light irradiating device, a heating mechanism, an electron irradiating 
mechanism, a catalyst mechanism, or a grain collision mechanism. The 
radical generating chamber generates radicals, and a radical generating 
mechanism decomposes a material, a reactive gas, a solid material, or a 
liquid material, or their combination, supplied to the radical generating 
chamber. The radicals formed by decomposing the raw material substance are 
transported to the vacuum vessel. The radicals are filled in the plasma 
generated by the plasma discharge mechanism. 

ADVANTAGE - The methods and the equipment form a functional material, 
or a high quality thin film material, and enhance micro-machining. 
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/X5^f-^t^T©^'J^i-nt^ 7 0 Hi7'^*^ 
(Stt) n 7 0 2 (iX 'J y K 7 0 3 (i^X^A 

7 o 4(ty'Jtu^ j eti j en^Lxi^ 0 
[00433 ^^c^o^r. Jiia^e amiy ©^ 

( S i S<&) 1 0 7 _LtC^ B B H K*> U 3 

s (jiS5«ei o 4*?±cJ c TSBSffii o 5^t>«^:^n 

5) H©->^> (SiH 4 ) ^X-e + K&tJPdCfcfe 
MEfjpffitCfc*}** (H 2 ) ©^K^^fiSL^H^ 
*SiM±ffi* (C 12 ) *5^li^^D^7> 
(S i H 2 C 1 2 ) ©^»*5^tt7K«7>^*ffi^ 
fc3fc^!S?*cJ;!J^JSEU CF 2 ) ©^^ 

S^MiF ^-^^^©aA^^To/ciC^s ^pn^©^s^ 

IS/ 'J □ >KA5^littAt5 H 7 C15'^ 
;U£> -5 ^ ii F ^ ^7 ;U©g^^<fc ^-tir^CiJC^^Kp" 
M©^^Q H n •> U =i >K*iftS*cr^J5E$-a:S ZtiZ&pj 

[00443 cnia^ ^ffWdfc^rfex mi© 

^fiJCfcit^^^r^Xv^i^^^tl^S i H3 
5 v^A^^A^n/cH 5 i^^yl/^SCM* F 5 
^C>(iC 1 5^*vKCJ:*Jx tt*aaffi(*l 0 7tC(i. S 
SK©^K'>'J 3>A6i^i?»ISB e H -> , >l 3>©^fi£a< 



z££&&Llz 0 

[0 0 4 5]&(C S C©£2©J,#0J£LT^£ftfc# 

7 K^rtffi&S 1 0 1 Kfctf STWSS (K*4£) 1 
0 5 3 > ( S i ) 3£«.' ffi^ffi (10 0) ©&& 

o 7^tsfiLs i o sti^ffl^nr^ 

5t-^-l 0 6 ir«fc WI^l 0 7iJit>'T^ 
©gl0 5£in!ftU 2 5 CCK^Lfco #X 
^An 1 1 0J;t)->7> CS iH4 ) ^'X^I3 0 s 
c c m-cmX U 3 P a -jet 1 0 

Hwg&&£*U P'd©S#7 0 1 J; (3 ttS 5^27/1/364= 
ttWKzfc* (H 2 ) £#XigAP7 0 3^^AU: 0 
Pd©^7 0 Hi. JSC£§&1 0 l©HiMS&lfc*)B8 
ir^K^g^nTi^o £ Pd©at*7 0 1(i 
4 0 0 WJtKflniftSnTfc^K «*t O &K$IJ» A< «r«g 

[0 0 4 6] J;9(-x ^APT 0 3^^ 

A^n-STK^ (h 2 ) «\ p d&otmrtmKjLQ^ 4 

0 O'CJ&i-hC^^T^cir^^n. (H) 5 '^77 

Ji^@ 1 0 4 iTMi 1 0 5 HrcffiJSffims 1 0 2 
^1>TM^13. 5 6MH2. «J5 OW 0£*jffi 
^0. 5 W/cm2 ) ©R F&^EP&a LT^XTv^r^EE 
L/Co CtiiCj;*9^X^Aa 7 0 3 3^£3IA3ftfc7K* 
(H 2 ) li> m&ZtltzP dOM7 0 l©fcfe&ffU8K 

0 5Ki:^^n5'>7> (S i H4 ) 77'X©7^X^ 

1 0 9 *(::&A£ft£o 

[0 0 4 7] 7 y*A^4«»l^iNW*:U- tf-K 
^7t^^^T^/ct-6> ->5> (S i H4 ) # 
XK J^^Xv^Kfi. S^iT*5S i H3 7-^ 

l^Cij&^NIWl/fco — SPOS i H 3 ^VDJb 

;HS^«« 7 0 1 (Dfrt&iZi^ X 'J -y h 7 0 2 T^tfctf h 

nx^zizib* p. d£Di£M7 o i cSTtisra-es-rp 

d©S#Ji"CRio:UT*»K*^fiR-r5c:i*iJ:5 P d 

©■>y u> (S i ) SS-hTIi, S i H3 ? : Ji3J\s£C 
(D&A'&tltz H =7 X J; 0 *> »J 

3>R(a-Si) id«$n5 0 
[0 0 4 8] HT^^^^XTtirffiAltt 
l^*§^ -?Ut>*>* 77'X^AQ 1 1 O^^AU/cC/x 
> (S i H 4 ) <b^AP7 0 3*Mc»*ALfc7jc* 

(h 2 ) ofi^jy^wifTOwrjBfiiEsnsBatt 

Xt*:^A ft ^ fco i©^ tK 
* <H 2 ) ©#£{*> 3PaiUc 



©^f^K£^Xfc°>&Hii£ (ESR) (CifJaS^fc 

[0 0 4 9] L^Lx ^#Cfc^Ts ^Xv^CH 
7i^u©&A£*To/dj§£\ -Tttfc^ Pd©St*7 
0 1©&&£4 0 0"CJEiJLH^Jn**^:«^(C{4. ^PfS 

«fl£l 0l5/cm3 ££tt0iS&!K©#Mi'U 3>©» 

[0 0 5 0] ^CD^fc -t t£t>*>* — Tt^JSlfel/— !f- 
^^7t)S*r J; X-7*© H v ^77 ^K^M'J b 

^J2xl0l8y m 3 H5^7?;U© 
£A*fTort:*£\ 1 x 1 0 19Xm3 CitijaLT^^d 

?x-?*iz&Aznxi<^z>c<tjbmwLtz 0 

(a-S i) ©^j£7 B a4rXfr@&TW2*J"£'£>£ 

[0 0 5 1 ] * ■pil. ±fc;£fei=«*> 5 L, 

gSli, ±xE©^aSJ S/ ij3>K(a-Si) ©J&fiESS 
Tfe^K K^&2*1 0 l(r*?lj-5TSP^@ (!£ 
#4^) 1 0 5 ■> 'J 3 > ( S i ) 2&g. ( 1 0 

0 ) ©«$£S3£{* 1 0 7 £H5c® U TSf5^@ 1 0 5 KM* 
i$nro^t-^-l 0 6CJ;J9s MSfr 1 0 7 

fc^^TSPfltsi o 5*ins&u 3 o o^tr^b/^o 

Tj'XigAD 1 10J;t)'>7> (SiH 4 ) #X*8fcfi3 
sccmT^AU ff^O. 3Pa-^U: fl 
[0 0 5 2] ^AP7 0 3 £*>tK^ (H 2 ) 

2 7 s c c mT^A L> 3 P a — ^(C L 

/Co £Cffi£« i o i fc&esttfcjtswffi 1 o 4 «tTs& 

tSl 0 SiOfflKHSMJBl 0 2^^-7-y^V^ 
*1 0 3^0TJSfflfittl 3. 5 6MHz.«*5 0W 
(^MSO. 5W/cn2 ) ©RF^EPllPLT. 

[0 0 5 3] CCDnmzXO'&ibtLfzm&ihis*) =r >© 

tr^-r 0 i-r^ tK^ (H) 7^*yu©ffiA*?f^^:^» 

^ -f^fr^K^^r 1 0 1 fC^*n/cP d©M7 
0 1 ©^SA-<m^©i:^ii. ^(w. n^isO^y (a 
-Si) l^i->'J 3>Oil|ELfcK^#b^ 9t 

ytJLyyyj b ] ) fe-em^tzmzk, m&£k -> «j n >©^ 

o/ctg^s -rttfe-sp d©s»7 o i©fiffi*<4 o ox; 
jEi±rt*. aieai/'j n>©ai^A^ffl(=*fla-r5wii: 

*«^^As:tt-9fco 7i>#^©ffiA 
^7Cii:J;^ (S^B8*ffi©SSWIWJI>"J 3> 
(a-S i ) I^^SS[i^ fl B H ■> U 3 >K©®fiE*^Tfi6«!: 5 

[0 0 5 4 ] t^i;, S l (r^ o/c^S^fflo ^Ti95Slf 



@ (t**4£) 1 0 5 iZ is 'J =i y ( S i ) 
(10 0) ©tt^SStlc 1 0 7 £iScS U TSB^ffi 1 0 
5*C^fii$nT^5 k-*- 1 0 6*=«fc*). 
1 0 7fc«fc!TFlW«ffi£ilDttU 2 5 0t;i:««fLfco 
#X^AP 1 1 0J;f5->7> (S 1H4 ) ^'X^fi3 
0 s c c mTlA b% EE^J 3 P a — 5£<b L/c Q 

[0055] K^&tf 1 0 1 rt*rgija$nfcJiSi5fEffi 1 

0 4 £TS&^@ 1 0 5 Htw. KJUMffi 102J;^M 
«t!3. 56MHz N ^50W(^M0. 5 W/ 
cm2) ©RF&£ftIiJOLT. *>^> (S i H4 ) ^X 

X^EAP 1 1 (C 12 ) £^5 s c cmT 

^AU P a— ^ICL/Co 7 -/H8£8M* 1 

1 4 <b LTx Hg-Xe7>^fU ^7-2 00 
W"C. &fi2 0 0-4 5 0 nm©^Wft^/:o C© 
TfcJSUStKJ;*)^ (C 1 2 ) (i^fSfStu C 1 JV-hfl/ 

1 1 6*<£j&£ftfco 

[0056] cma^ n^®ft 1 0 lic^^r. ^ 

fr^&m^l 0 4*5J;C51 0 5K^fi££n£'>7> (S 
i H 4 ) yj'XO^X? 1 0 9 (Cl2)OA 

tt£ 0 7^^4f 11205feffl:iisX'J7hll 
7a<&#£*l*C05fc«K #X^AP 1 1 0ri^3?A£ 
n/c->7> (SiH 4 ) ?y*A&&&\ 1 2 

[0 0 5 7] C 1 7-V*HttAl/ttl^ t- 

ttfc"^ tfX^AP 1 1 0^b#ALfc'>7 > (S i H 
4 ) i^APl 1 3^^AL/:^f CC 12 ) © 

£^1££l^Xt 0 >*lSi£ (ESR) K-fcSW^fco 

/Co 

[0 0 5 8] -7j. C 1 5 i>rt;l/*£A U "Ttt 
^^K^O^fiSStt/cC I 7-^*^©i£A*?T 

(i. i 0»6/cm3 ^T*o/c 0 cnK<fc»K Cl7^ 
SffO^SIJ^'J (a - S i ) ©M/a^^i: 

[00^59] $ 1 0 7 ©iBffi*^fc* 



SA^'it^ 'J 3 0. 

©fijffi(is 3 5 0 °CJ&E_LT*> o /Co — C l7'V*;l/ 
SA^fr^fc*-^ Ml^l 0 7©fiJSE«2 5 0t 

[0 0 6 0] ±EJ,{*:«y»wte^rtt. I^K->'J 
nvirSjfcfcSSv'U 3>®^j£fc^l^Tl£i£L/c2K 

fi«*3 5 o , cK±33-£5c£f;:»K i^-fn©^t> 

*jU£A*fffctt^*£t±s 0 0°CRii©£a 

&^j&^T&o/c 0 L/c^T. 7^7l7^A^lT?- 

[0 0 6 1 ] 3 . ^3 ©^##J 

7X7^ kbes^ n/c^ss^^sax-r 5 /c#>© 

[ 0 0 6 2 ] ® 9 Kfcl^Cx 9 0 1 9 0 2 

(i«a=i^;K 9 0 3 9 0 4 liiHSflT. 9 0 

5livyf>/ttix 9 0-6(iv -OniftMS. 907 
li^'X^AP> 9 0 8 ttS^P, 9 0 9 UT 
9 1 0 [tVOmMfa* 9 1 1 ti?fr*PJIIzK# < Bfx 
9 1 2fiffij9&miu 9 1 3(i7^*;Ui£A«*. 9 1 
4liKtStt^«An. 9 1 5(i7^*;Hi&^««. 9 

1 6ii7^/7 7K 9 1 7liX'J -y h> ^«tt/9 1 8 14^ 

[0 0 6 3] *%0J»&(iJiK8&fi (0 9) *ffi^L' 

t, 7°^xv^^^n-5^^cgs@$n/c->"j n> 

(Si) 3E«iJiK'>y 3>WbK*^JKU #t>n/c-> 

[0 0 6 4] ^^X-e^^fiJclc^/cToTtix i$7J£K 
P 9 0 7^^H7^yffc^^> (CHF 3 ) fcAtfzMR 
(H 2 ) * ?a&m>M9 0 6^t>7 

-Y^niS^x '<4TX* CHF3 /H 2 Jtttt*©^*^ 

«Jt(i 1 5. «3— ttttx 3aT. l5%T^^/c 0 
[0 0 6 5] fcT, Ri5tt^X*AP9 1 4 J;*}. ^ 

d^d t°u>^-^-y-^ h (HF PO) 



-rJtulMJl'* '<<<TX. CHF 3 /H 2 
ifcfc£©/*7^-*-£«:i:3ftUfc£^N ->'J3> 
M©i7f>^I6 0 0 0 A/^ ->^>(^ 
f^->'j3>«Ox 7 f>/ITOi4 0. «3 — 

L/ciC 6. CF2 7 ^ *^A^7X-7ti:iAS^ 
CF 2 tH7^*yl/©*BSffffll-J:f3x iyf^SlR 

[0 0 6 6] JtiE©^t=«kf5^fiR:UfcCF2 
f>^I5 0 0 0 A/^ ■>ijD>i;^t6-> l J3> 

[0 0 6 7] Z<D%Z<DMcfc®\£ LT^£ftrti*> 

9 0 lrti:H7 7^^> (CHF 3 ) *5J;C5tK* (H 
2 ) tfXOiB-g-tf^tf^SfEfi 1 0 0 s c cmi:t^ 
#AP9 0 7^^ALfc o C©B#, f£-£*#X©EE2l 
t4x 0. 4Pai:«SU iS^©tl^ tttfe'&H 
yyit*?> (CHF3 ) IZ^-fZTkm (H 2 ) ©fi£ 

[0 0 6 83 Jiifc&2. 45GHz©7-f^D& 

£^7j9 0 OW-C^AOt. 7^7X79 1 S&J&lSrtZ 
£±$>iZ^ S i g&RilZfcJ? 1- 5/imOi"j3>ift 

-> (/x^-V^&O. 3 ^m©5-f A< 

Bj^^n/c^ss^Q i o»cja&a4 o okh z©i£ 

2 0 0 VT£>£ 0 

CO 0 6 9] E9 1 01^ COift^fcltiiy 
(^'J^iW^CF-v^y (Si) 
'y^>r^fe^^JRifcOH2 / (CHF 3 +H 2 ) 

OiZ^tlll. (H 2 ) <DtiL&it<DiQm±±t>^ is 
VuymitWk-bktfi/V^y (Si) W&frz-v + y? 

mmtet&'js-rzibK *n (h 2 ) ©s^Jt3 o«*=*?^ 

Tx ijb'>'j3»x-yf>«l^ #j5 0 0 0 A 
[0 0 7 0] #CKx lxl£&#X#An9 14J;t),^ 



f7MP7 , ab°L/>t^ h (HFPO) ij7,*m 
AU 7y^^»f9 15©^5 0 0ti:{* 

E^&2s9 0 1 ©flE^O. 4PaC^L/; 0 Hi 
xEiUHSKLT. H-7-y<b>^> (CHF 3 ) fcJitfzK 
S (H2 ) if*<£>m>&iJ?s$:Jf*ffi& 1 OOsccmC 
miAP 9 0 7^^A0/: o + 
©ETJfi. 0. 4PaC^U S^/fX©*!^ 
^■&H7-yYb>^> ( C H F 3 ) Kfcf-T^zK^ (H 2 ) 

[0 0 7 1 ] $<S,(C. 2 aWi%mtl9 0 OWT^A 
LT. 7^X^9 1 8^JjJt5iit>i^ IMmtm 
«HS iS«JL(CKJ?l. 5/im<0->'J3VaibR^ 

> (/n°^->^^0. 3 //m07^>iX^-X) 
fiJE*nfctSAQia3fe#9 1 0*c®iS3S4 0 OKH z ©iM 
&/<^TX9 1 2£MJUT. v"J ^SMbiS©*.*^ 
yy^ff-yfra WflnUfci5J§ffi'^TX©iE8te«£Eti 1 
0 0 V^S, 5 0 0 V3TT£>£ Q 
[00721011 Kx. C0<!:^©x 7 f 

h (HFPO) ^4«AL«^«^) ©l^ 1 Ot^tJfc 
£o 0 1 BM^7X2 5 0 VKfc^T. 7K 

% (h 2 ) ©«B^Jt*iejn-rs^onT>"j=i>»ftjK 
*5j;ass/u 3>g&K©iyf-v^affiti«^-r5*<s 

* (H 2 ) ffi-g*Jfc4 0%fC^l>Tx >"J=i>»kK©i. 
7 f>«6 0 0 0A/^ i/>j3Vi:Stn->'j3 

io%-e*5:i^U; 0 ;:©!$©✓<* -VTffc 

0. 2 jtznu h 5©flMb>"J 3 >K©^* S 

7i^*;uaA(wJ;*)iyf L >^tt©^fflWi^-t* 

[0 0 7 3] c©i»yf->r#tt36<7l*HIW*-lSl±L/fca 

j£K<fc*K 7°vX^' t f I ©7^7J^^©iS'J^ ; £^T^^o 
If, /v+^^oT'Deu^^h (HFP 
O) ^X^AU-kl^ W^o^9 0 0W, 
JETJO. 4Pa,H7y^^XCHF 3 ) ^ 
(H 2 ) if*<OW&ff* (H 2 ) 3 0%) K*5^ 

13/ C m3 . CFIil 0 12/ C m3 N CF3 lilO H/cm3 

[0 0 7 4] gcIC* / \^7;i/to T'd t'U 

h (HFPO) #*©*£#AU 4PalC§ 

Otir^U/cirC/,, K£#»9 0 lrttw. CF 2 7 
S>*;l/«ffif*. 1 0i4/cm3«EU ^if7;U^D^ 
nt'UVtW h (HFPO) (i. RiC^SrtT 1 0 
0 96#ft¥L> CF 2 5^*^U©%^i"5Ci:A'<B^t»AMr 



[0 0 7 5] *\*-y-yj\sjra7a ¥U 

^ h (HFPO) ©fft4M¥K«fc*j£i;fcCF2 7^*^ 
^AL'iA^s £7 7 fb^> ( C H F 3 ) 

(h 2 ) #*©«&£-#* (^m (H 2 ) 4 0%) Kfc^ 

T. ^ ;?a&;&^£|i§&£-£/c<bC5s CF2 7^ 

^.fctflfti 012/ cm 3-r x £/c. cf 3 5y*^ffifiE(i 

ft{rCF 2 iyf^O 
CF 2 7^*^«K*^HW(Cieini-C#5Ci:A<*<JB^L 
/c Q ^t7Mo^at'U^W b (HFPO) 

[0 0 7 6] CF 2 7^*;l/©ftA^\ *>'J =f >^ 

&©:r. <y > ^(i Wi $ tlKfr o /Co 

[0 0 7 7] Jil2iC*J^Tti. ^if^^n^PbiU 
>*-*lM h (HFPO) CD&#fl?(w«fc£CF2 5^*7 
;U©aA£*Tofc*<. cni!iI^5CF 2 ^>?77/U© 
4fiJKiStU> A°-7Mn7'D'<>C3 F6 
9. 6^m©C0 2 U— !f-<tVUV*©BMttwcfcoT 
&Jtid££fsJl;®&©C F 2 =7*Jii)\/ (Ml 0 16/ c 
m3) ©&J8£*«rtfiT* o fco 

[0 0 7 8] JtEirfct^TM:. EJSf£#*©*k#»K«fc 
5CF2 5^#;U©&A£?Tr>/::;&<. <^ 
f^£©$5Htr{i. @{**m*£^ttiKf*tf 
«**i:86TJp2©WCjS«5Lfc) ^^^^ ^ — 
1f-tt<!f©mffi££fi&&tU &£Wi&£;&t]X.Tt>f^ 
©CF, CF 2 7i>#7l/©£j&£^£C£;&<T££o #J 
±E3?ifei:Lr. ifi£^<blT7 7fi^IT 

ia^^nt^5W^f^ Mf7o>i; 

SOR (->>^n hD>ftiI5S^^) *M5»fiOSt*n5fflt: 

c £ £a#MWf* u — tf-TO^j**^ i o m 

ilfc, £/c. ±fd#*4fr^£OTLT. 

ffiRfc)(rCF2 7^*^l64tiCi:A^T* 
£-tK iJE^xV. l/-ir-tt£©tt«iS*«WtOfc 
c©«£\ CF 2 

t^f*> WJW+CzK^flS^tt^fiAd-tirS-i^-fcfJ. 
C F 5 ^^yU©^^tfe-C*o/Co 



[0 0 7 9 ] S^fr. ttftttfi««AU Sftt*4(C^7 

sdx.t^(«i^©c f, c F2 ^ v?*>©^fi£*°rtg*--r 

fflX-tix /<-7^D7 a D^>C3 F 
6 #*-*>C6 Fe ^m^CitaoTCnb© 

#*£tt*fcLfct>©KJiSa:/7X^\ u— tf-^©^ 
<^i^/ctoi:> ^WCCF, CF2 7^^;t/^t 

[0 0 8 0] ±£ir*5^TH\ ^7^0^ 

D t'UVt+t'l' h (HFPO) £DMC<t^CF 2 
5^^^©aA^fTo/c^\ ■5^#yL/f&£$fl|9 1 5(r 
*HVT\ ^X©U--tf-^t^iH7> f *^©S^^J; 

(CHF 3 ) ^sX^m (H 2 ) ^©7°7X7^f:ii 
AL/c*£^ SS^TX3 5 0 V, 57 yfcjt $ > 
(CHF 3 ) fcctO'7K# (H 2 ) #X©ffi-£#*-.<7MR 
(H 2 ) 3 0%) i:ts *>U 3>^tJ^©^-y^>^ 

Jiyf-y^SKit«5 0. ^— iitix 3<7t\ 10KT 
[0 0 8 1 ] fil±^b^)S¥^ *4H¥n 1^PJt##K 
F2*5lrM±C F7i?*M4fiEU ^^X-r^tr^A 

-rni;f> «»«©•>■; (si) i^t^->'J 3>st 

ISaS&frjiE L/C 0 

[0 0 8 2] m9lZjFLtz : 7iSi3J\snmz£Z> 

3©^t£#J*©ti&©#Jfrol>Tta^£o *9?7J\s* 
ot^ar^ (C4 Fs ) ^ ^-^^7;^d7°p^^ 
> (C 3 F 8 ) . =7yft^> (CHF 3 ) fcj;^- 
»<bKli5 (CO) ttif©SJt6t£^X*^X^AD9 0 7 
^t»^A^. 2. 4 5GHz©^-r^aarc8c^£:££a 
^©SC^^-C^^^^ ^ a b o J: 
9 jr. a^3^;l/9 0 2irj;f9 8 7 Stj-^X^©^ 
^^TilW7 a 7X7^$it5 0 c©^. EPira 

SC>(4. UHF&(5 0 0MHz) J fVHFi^(100 
MHz)^RF^(13. 5 6MHz) ®^W^A 
LT^®^©^7Xv^^jg^-ti:^o cn^>©iS^(i> 

[0 0 8 3 ] -7j. Sffi3S8 9 0 l©^gptr(4. KJR^ 1 
£LT©^@9 0 9A«ffl*n^ C©^9 0 9Jttr^ 

wmMQhV i o t uro^i^- f«^n^ i; 5o 



mX-tfffl$i$Ll 0 0 KH zti*Z> 1 0 OMH ziKSTO 

ttoepjnKj;*? 7-<^xsS[V^^7^i-x5 o o vmm. 
©/<^77^4^ w»9 1 oKEPfinsnso m. 

@9 0 9f:Ht^n/:Mi^9 1 0 fi?fr*PMzK«tf£ 

9 i nao^^nti-^o £/c K^^iS^ii 

9 0 8*<SC££g9 0 1 *cSS«ft*n-C^5o 
^AP9 0 7^^ #jx.i;f. =7yft^> (CH 

f 3 ) jefi^A^nsitfejc. s^^fiT^ 

H$ntSaSS9 0 1 ft{4^©#XEf:i{£fcftT^ 

[0 0 8 4] **x4Aa 9 0 7J;!}^A^n/;n7 7fb 
(CHF 3 ) (4. ^7X7TOi^n> F. C 
F. CF2 > CF3 ^©7^^iCF + ^©^^->9 
1 8*^6^ So ^^Xv^^^U^^^^yKi. & 

TI&&S»f:9 1 0liSJ5>tt'l't>i7f >^tl^ D 
[0 0 8 5] 4. $4 ©s^J 

4 ©j^j kism -r s =£16^ ^i4i)ta k ct s ^^sa 

CO 0 8 6] 0 1 2i:fc^T, @9{C*JttS©tl^— SIS 
a-Ktil^— LT/TlTl^o 3£oT. 09<bf4 
^^S^COOTCD^W-rni^ 1 2 0 2(i7'^* 
;L^£^ 1 2 0 3 fi# 1 ®*'X$Aa, 1 2 0 4 (iff. 

1 2 0 5ii^^X-7s 1 2 0 12 
0 7(4&. 1 2 0 8(4SH2©#Xi3AP. 1 2 0 9(4^ 
JSffi^aSEfecfc^l 2 1 0li7^*^*WW^Ut^ 

So 

[0 0 8 7301 2 tr^T'^X-y'i.y^V^SC^ 
1>T, KS«g9 0 lrtKMR (C 12 ) #X*3M© 
tfXigAP 1 2 0 3^^AU 1 2 0 9* 

&#9 i otcjsjgft^rx^EPflD^-frttt^ ->»J3 

;U©®&. *>©®l£. i^A/^—fcSMLT 

0 0OA/^ i/'JnvMWt^^'J^VOi'v 
7^>^!Rit[4 1 3. tffi. 3aT. 2 0 96t^ 
x 7 f Lt«J£ /Co 



[0 0 8 8 ] *:r, ^lO^AP 1 2 0 3 J; *K 
C 1 2 *>SO(4C 1 2 <^ H 2 *SIM4HC 1 ^|AU 
££tr^>f :/-ai&£EPflaLT7 0 vX^ 1 2 0 5£^j& 

|£££-tK C 1 1 <tH7-^*^*5 

^(ii^n/;HC i 12 1 00/7X7^0^ 

[0 0 8 9] $ ^fC\ Sfefi. Pa&UJlteif 
lOx y f>^IS5 0 0 0 A/^ *>U =J >gtffcgg(;: 

*hr s^fc^ •> u 3 >sn©^- v ^yymtR&i* 3 3 . 

— &{4. 3aT\ 10«x 

[0 0 9 0] £x ^©e^JKfc^T. 7° 

ICJ;*K ->'J3> (S i) K*tf £®ffc->'J 3>Bg©K 

e,<ffc#] (^J) -ct>C 1 7.v>^M^'©iiAi:i^tN 
^•/■J3>g^ti-/'J 3>(Si) ©?5«Rj*;:x. 
^y^^f&^S/ctfb, 7y*^AfeC4$7 , 7 

[0 0 9 1 ] C 4 i U hfc ■> 

f->^fifcU 7i?A;H£4I1 2 0 2 i^a-fe^ 
C£££fS> 9 0 1 £j^$>1*J5£S*U ^y-tu^&Mi 
2 0 2(4. 7 5?*^4JSJct5SSWt*^ 
§11 2 0 2©f^3iC(4. 2 0 4A<SS$SO 

9 0 1 ©^JbS&K{4. v-T ^ D^^A-TS/ca6©^^ 
f 9 0 4ti<-?4 2 a&mjK<Dtiti><D?5 : &&9 0 3£iiU 
TKtt&tU Sfc>K* -7 7 f>^II9 0 5^H;TT 
-f ^ a^^9 0 6Ci^nt^5 0 -7>r £ aift©J§ 
i&&{4. 2. 4 5GHzT*Ds7lc^l 2 0 4 i:© 

A1"S/ci6©mi©^'X^AP 1 2 0 3A<7^*^^ 
^ 1 2 0 2tr|jt(9^tj-t>nTl>So 

[0 0 9 2] m&#X&& 1 ©TJX^AP 1 2 0 3 Amp 
^A^. 2. 4 5GHz©7-f^DiSTffi^4^U 
^©^^T^A^-T ^ a h a >iMrf S «fc o (wtR^X 

ffi^ia^ 8 7 s^^^ssoawi^ntBe 
i©/7Xv^$n5 D c©<h^. Epfin-rsm^ 

(4. mw*>(9a Ho>**4»fctSfii:tt4J;? 

SB^^-EPiraiir-r. UHF& (500MHz) ^VHF$ 
(100MHz)^RF&(13. 56MHz) ©^m 
&^«AUTfli«&ffi©^ , vX-7^JS£$-t±-Tt>«fcC^ 



[0 0 9 3] SC££8 9 0 1 zi^jUl 2 0 

6 ^Sfcibr^i -^A©;g i 2 o 7li:M$nr*j 

tK ffiKU. M&ttl 3. 5 6MHz©HF 

«*ffi^»-7-yf->^laI»*^OTiSJi&SaSl 2 0 9 

2 0 7^iii;T^^^©Sc^^L;. H^^9 0 

CO 0 9 4] tt*4^<tl>T©«S9 0 9ri^t££*"U C 
©^@9 0 9±tCtt&SS#9- 1 0 t LtC^x^-^ 
A<<£g$ntl^o ^9 0 9(C(£. ^-y^-V^g^ 

J^M9 1 2. mx.\*M&&G 0 OKHzOWt 
iS^iK^tlTt^o ftoT. C©^@9 0 9HI1 Ji 

E^ffiofPfini-i U-7>f ^-xasc-h^^v^^-^ 1 o o 
viso^V7xmi;5o ^9 o 9tr(i. ttiasai 

# 9 i 0^^J-r5"fci6©^^7K^9 1 1^(1$ 

coo95] tfc. KSia(=t«sswsEe^aiLJ5SP 

AP 1 2 0 3*>J;tfl 2 0 8j^£0m#XJ&<— 3£fi#A 

^n^^tfetc. s^i^Sfi-c^^nti^9 

0 lfi. ^©^'X^K^/cft^o 
[0 0 9 6] UmiS 9 0 9 KfcU ^ISfr 

&fi£n-ct>*o %ttoa«*9 ion si asffiji^^ 

-> 'J 3 >SMfcJifc:RJfE 1 5 0 n m<D&&£h £/ U 3 ygg£ 
CVDSsKJ^JtStU ^^ftfcR't'K'J >*!£ttU 

^ — > (/^->\ft£0. 3^nu^^0. 6^m)*< 

[0 0 9 7] £i\ SI 1 2 KijrrS^&fS 9 0 1 
SE (C 1 2 ) #X*#X8teftl 0 0 s c cmCTJM© 
#X^AP 1 2 0 3#>e>«A-T*o XXtoEJl 
(i. lPall^Lfcc v^^ojft*S*9 0 0 

[0098] &c »jaafesa 1 2 0 9^t,3>r;n 2 

0 6KRF&©iBfJSSt«**2 0 OW^t. 6 0 0WTEP 
JOU tt&S$#9 1 OK^T. ^SAi/U 3>W© 
S/'J n> (S i ) iZft-fZM$i^vJ L >y'£fT'?fc 0 d 

v*<EPfln£ti<5«fc-?i;:^ B5E&^j£EPflnLrt: 0 

[0 0 9 9] 01 3(t Jtia*C*>H>T-7-r'^oiS^€' 
BPflDLttt^M"t\ Hjaj£«J*»fc3 ■£*:<!:*©£** 

&©-?&£<, futaa^. issja&^ja^ira-r* K^nr 



[0 10 0] CftKfcf U i 1 4 (i, -^sf ? ammtit: 
9 0 OWT^ALfcig-^Kfc^Ts iSS^ift^^^b^ 
-^^©^aVV 'J 3><h ->'J 3>®KbJIg©:E.^> 

^AL^l^ (0 13) Kifc^ £*SbV> U 3 >flg© 

i y ^ > ^affio^ffi ^itia «fc # •> u 3 > gfc-fb«<o ^ 
^>^&©{&T^MJ3n/c 0 c<Dm&. nmi&n. 

^6 0 0WCfe^t^ ^b1t>U nVKOiyf 
ffitt. ^6 5 0 0 A/53\ — ->y 3>®KbSH©i-y 

[0101] BE* 0 . 5 P a fcJitf 1 P a Kfc 

l^T. ifija»a*6 0 0W. v-f ^a&ft2j9 0 0W^ 
^Al/:^i> ^-r^a^O^A^l^^ir^^lj- 
'> 'J 3 >©i v ^ V/M* s Eu-vmrnL 

[0 1 0 2] m 1 5(i. £E2j 1 P a(r*jl^^5i?*yUa 

[0 10 3] Zftib<D%L%i$:MW'fZ>tzlt>K, ~fu--f 

7^D^|AWl^li *45-P©** (C 

-7^a&£#AL/c^£-(j\ ^ (C 
I 2 ) *< : ?a&}aMMS¥£*U C l f^^iyfV^ 

rti. c i -ft>ic i ^fiia^ mfr-fZo 
> ^^n^ $ n s c <t l /Co 

[0104] ifc^ttfljKfci vrid\ m 1 2 K^-TUSftl 
j&DXSIia*ffll^T^* (C 12 ) ^ECRiEv^ 

©^•□■frX^©aA^H^OTt^*^ ^3©^^i 

©«^i^x @9(c^-rss*fflo^ 

i9 1 5(C*J^T. ifl* (C 1 2 ) ^EC Rfifr^ 



[0105] 9 tr^-T&S^ffl w 

38&8M*9 l 5i:fci^ fe^I^^^^ *©^ 

<k3*fc-5x.T\ ^(^u-lf-x ^Jx.(ii^->^b- 
[0 10 61 JK±. mi3^<5»*4*TO^WI*^»f> 

*n^*l7 OK 9 1 5. 1 2 0 2 (£4 ©^mMi 

^ o^A^ti^^ ^ niSSStAKJ: S =7 Vium^ 
1 1 2(DM:^7X7l 1 5££j££-£S^@- UH 

1lA&&m\ 1 2©ftSi5C^X^ 1 1 5 

«3nfcflottSfi*5^(;u ft««KJ£*ffiit'*"3fc#© 
tt»©tt«<fciD!ft£«£l&*^fc*fcSfi* * ^f**^ 

*)?V±}JUI 1 6 So 

[0 10 7] &&.L1Z7- f Jl3M^ -y h 1 

1 7 £jS UtfiS$8 1 0 1 rt-CJ&JS* n/c7°7 Xt 1 

0 9«f"Mftai3*U 1 0 9«fi:7^H 1 6 
&£At"£C<ba<nTf&"t?&£ 0 y h 

1 1 7(4. MS*. l&^L^tfeT&*A<. £&© 

K©s$?K«fc!K *s#^©7£>*;i/*W"j-r*c«t:a< 

[0 10 8] 7^*^HS^W 1 1 2*M5>$A3ftfc7 5* 
1 0 9 tO*5#S©7 y*yl/ffiS©^SKW(fflfto 

miz&t)^ gs$si 0 lfttcfctf^x^x^*©^ 

;U©0?K*i cfc &JSR*J£ttfiflK iot§ffic$i|it s - 



[0 10 9] ttfc. _h*2©IS 1^^4^tOl^l'C 
•fc^JMS^X-e. fiDfSftx 3tx ftM«fttf!*fii^fc#*© 

^^^©^x^*©^*^©^ 

*? J: Vf^&&Wmt>^tt®KMm-V # * £'l^©££ 
[0 1 10] Sfc^lS^ttx # l^&3M©A#0yi?*B 

c»K^B£Sfi. waunx^ttifettfiES^tOTiira 

[0111] -rttfr-fcx 7^*vu$ii©ic«fc*%^fiS:*j 
.tcjtaifflfiDxsfitix ^x^awfl**^^*^ 

/ * /c $ *xfc 7 * Jl>&ft£.-t 57i?* 

7v?*^HB^«*^*t^73-»U «f©#S?K^"C£ 
L; 5 ?&flE*5 «fc tf / £ (iaj5!c©*Jffl *^*>*lfc ^ ^ * ' u 

-yr/c^^x^^^aAt^^^^t-^^nrt,^ 

[0 112] 

*s^ti»ttflnx^fei=J;niis ffi^7^*;Hfe 

^©Aiti^fSix^i^mt"^ c it *<r* 5 0 

[0 113] ^x.lf. *Mi^7X7CVD^f 

ism. *v**t>kbu 77-u^t'© 



[0 114] I/:, 3|:%B^7^*^JlHI*wJ;5»Bi^fiE 

Xse,7°a-trX (»K^*5l^ti1»lfflj!niX) ^^Stl 
Sfca6iSfiffi©»lR^Jffi**^(*?S*fflfiDX^a (Wx. 

to i 1 5] ^3©^ 

(El 9) cD^^^yi/^J^Jtr^SMljnX^tro^ 
[0 116] ^tWU&ATK&^T. ^'-f7X 

i ) osm, a*HJaxjgtfc. i7f>/aR ^— ft 

[0 2] »K*i8t^ozK (H2 0) ©#rafe#t££^ 
[13 3] JtSfJKoaffi^SB <K5f) ©7k (H 2 0) ©# 
[04] ^fiJ£»Rir(&«>5^^*> KfiE^O* (H2 

o) ©*(^tSE#tt*^Lri^o 

[05] tK (H2 0) ©t^^X-T^JSU/c^-^ 
vKKt^-<ir*>KIR©^vf->^aJ!C©7K (H 2 
0) ©«#M^lt^5 0 

[0 6] ^K^JSEtO^^^^O^^SOTK (H 
2 O) O^Ett^/Tltl^o 

[0 7] ^|6^7^*^WSIW*-«t5»BW^^©* 2 

<oMJfr9\ k ffiffl-t* £ #36^ ^ >> * ;u*uffl k ct s »rj&j5£ 

^® ©— #J£^ LTl > -5 „ 

[13 8] j&fi£SKK£a*»*£ftS''J ^ >©*«&]£-© 
P doa©fillftfiFl4^ttl.^o 

[0 9] ^%B^5>?*;U$iJjai(CJ:5ajafinX^O^E3 
©^ K "f -5 *3£ B /i 5 ii K «fc £ ?K*fflfinX 

[0 1 0] ^t7^D^DfcfU>*W h (HF 
PO) #X£3?AL*£^££^ i7f>^M^ 



[011] -\^7;^o/d t'U>^"W h (HF 
PO) ^'X^AUi^Ox i-yf->^©*S**^L 

[0 12] ^0^7^^^J^l^J:^MSl]X^©l^ 

[0 13] #3S B V:"J =r 'J =r >SMfcJ8l©**l 

[014] U n^fc^tf^U 3>MO^n 

[0 15] 5i**A/jiArt<W£*g^ ^O^^rCfc 

'J =i >£0iyf>^^U^5o 
[^©t&W 
1-0 1 SffiSS 

i o 2 sfjg&tsas 
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i o 4 ±^m® 

1 0 5 TSBSffi 

1 0 6 fc-^- 

1 0 7 &£LM»£ 
1 0 8 

10 9. 115 ^7X7 

1 1 0 MAP 

1 1 1 A^TX^i 

1 1 2 ^S^l/SB^ 

1 1 3 #7^AP 

1 1 4 7S^H6£«» 

1 1 6 ^VtjJU 

1 1 7 7 v^A-X'J *y h 

70 1 7i>/7;l>%£«* (SMf) 

7 0 2 X'Jy h 

7 0 3 ^/XiAP 

7 0 4 7i^^ 

9 0 1 

9 0 2 «&=i-ou 

9 0 3 

9 0 4 m&g 

9 0 5 7 7 f>» 

9 0 6 v-C 0 uffiMM 

9 0 7 #X33AP 

9 0 8 m$LU 

9 0 9 $@ 

9 1 0 tiLmmBft- 

9 1 1 i££Pffl7K#^ 

9 1 2 i^jn&^ag 

9 1 3 

9 1 4 £i£&#x3?AD 



9 15 =7 iSttJl 

9 16 5 

9 17 X'iyh 

9 1 8 ^7X7 

1 2 0 2 7^*^56^ 

1 2 0 3 ^lO^AP 

1 2 0 4 fk2JB.^£ 
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12 0 6 
12 0 7 
12 0 8 
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